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Introduction
Contemporary economic and social development patterns are exerting increasing pressure on natural resources. This situation is threatening collective sustainability of human society (GRI 2006) , (EPA 2012) . Sustainable development is defined as the development, which meets the needs of the present without compromising the ability of future generations to meet their own needs (WCED 1987) . Sustainable development at an organizational level consists in measuring performance through evaluating it through its economic, environmental and social components (GRI 2006) , (Staniškis and Arbačiauskas 2009) , (Harmsen and Powell 2010) , (EPA 2012) . Sustainable development is more and more considered as a key parameter and a driving strategy for sustainable performance (Staniškis and Arbačiauskas 2009) , (Van Passelet et al. 2009 ), (Harmsen and Powell 2010) , (Fortuna 2011) . Performance indicators are the main efficient tool used to evaluate and monitor sustainability performance, and give useful information to describe the situation and to indentify optimization opportunities (Warhurst 2002) , (Cobb et al. 2007) , (Staniškis and Arbačiauskas 2009) , (Harmsen and Powell 2010) , (Yazdi 2014) .
During the past year, considerable efforts, mainly motivated by the society increasing demand for information and accountability, were accomplished into the development of sustainable development indicators (Warhurst 2002) , (EPA 2012) . Different initiatives came from the UN, OECD, European Union, governments, NGOs, the academic and business sectors (Warhurst 2002) . The main existing tools for the evaluation of sustainability include the "Core Set of Environmental Performance Reviews" (OECD 1993 (OECD , 1994 aiming to improve nations' environmental performances; the Global Reporting Initiative (GRI 1997) , providing guidelines for sustainability reporting; International Standards ISO 26000:2010, providing guidance on social responsibility practices; the World Business Council for Sustainable Development (WBCSD) methodology for eco-efficiency assessment (2007); and international standard ISO 14001:2004 for environmental performance evaluation (Warhurst 2002) , (Staniškis and Arbačiauskas 2009) , (EPA 2012) .
The French IDEA method (Indicateurs de Durabilité des Exploitations Agricoles -Farm Sustainability Indicators) translates the concept of farm sustainability into a system of indicators. This method is designed as a self-assessment grid, and includes 41 indicators covering the three dimensions of sustainability in agriculture (agroecological, socio-territorial and economic) (Zahm 2005) . The Institute for Sustainability of the American Institute of Chemical Engineers (AIChE) developed the AIChe index in 2007 for the quantification of sustainability efforts in the chemical industry (Cobb et al. 2007 ). The index includes the following categories: strategic commitment to sustainability, safety performance, environmental performance, social responsibility, product stewardship, innovation, and value chain management (Cobb et al. 2007 ).
The Mining and Energy Research Network (MERN) has conducted research on the development of Sustainability Performance Indicators and management systems for the mining, metals and energy sectors (Warhurst 2002) .
Nevertheless, selection and application of sustainability performance indicators are not yet mastered very well and still being explored (Staniškis and Arbačiaus-kas 2009) . Given the complexity of the definition of sustainable development concept, there is no uniform consensus on indicators (Sikdar 2007) . This situation has given rise to a profusion of indicators, metrics, and tools (Wilson et al. 2007) , (Harmsen and Powell 2010) .
In general, the main weakness of existing sustainability evaluation systems is their focus on external reporting, rather than on the internal needs for decision-making, and sustainability effectiveness improvement (Warhurst 2002) , (Staniškis and Arbačiauskas 2009) . Besides, the sustainability indicators foreseen in the ISO series can be difficult to measure, have high cost for the measurement of some indicators, and are not practicable to use for a great part of the world companies (Raiser Neto et al. 2006 ).
Today, numerous organizations develop their own performance indicators. In fact, no standard set of performance indicators could be generalized as meaningful in terms of sustainability performance. Organizations have to develop their own sets of indicators corresponding to their specific needs, mission, and activities (Azapagic and Perdan 2000) , (Warhurst 2002) ; (Staniškis and Arbačiauskas 2009) . Tailor made approaches developed within the company are more expected to support learning and to implement adapted and flexible methodologies (Warhurst 2002) .
Particularly, the context of developing countries, where the concept of sustainability is not well diffused yet and where economic difficulties and constraints result most of the times in underestimation of environmental and social considerations, requires specifically adapted indicators. It is crucial that decision-makers address today sustainability issue, even imperfectly, as ignoring it may only aggravate the problem (Azapagic and Perdan 2000) .
The most important criteria that define an indicator are the capacity to simplify, quantify, analyze and communicate information (Warhurst 2002) . In order to be valuable and useful, the key requirements for indicators that should be fulfilled are comparability/ measurability, meaningfulness, integrity, continuity, clarity and efficiency (Staniškis and Arbačiauskas 2009), (EPA 2012) . Indicators should evaluate performance regarding two main areas: the extent of which a product, service or activity is contributing to life quality and health; and the extent to which a project is being managed according to sustainable development practices (Warhurst 2002) . The best approach is the combination of quantitative and qualitative indicators (Staniškis and Arbačiauskas 2009) . Ensuring that sufficient high quality data is collected, and designing reliable methodologies for processing data into indicators are essential in designing performance indicators (Warhurst 2002) . Health-care waste (HCW) includes all the waste generated by health-care establishments, research facilities, and laboratories (WHO; 2013). In average 10-25% of HCW is Health-care risk waste (HCRW) that requires special treatment due to the risks that it poses both to human health and the environment (WHO; 2013). HCRW management is a high-priority environmental concern because poor management of this type of waste causes health problems due to the proliferation of micro-organisms as well as environmental problems due to the contamination of ground water by untreated health care waste (Dursun; . Infectious Health Care Waste (IHCW) forms the larger fraction of HCRW and should be treated by sterilization before joining the non hazardous waste stream for final disposal, in landfills or others. IHCW treatment is very important for preventing pollution and spread of diseases. IHCW treatment technologies include autoclaves; integrated steam-based treatment systems; microwave treatment technologies; dry-heat treatment technologies; chemical treatment technologies; and incinerators (WHO, 2013) . The mission of the Health Care Waste Treatment sector is to provide the proper sterilization of IHCW before final disposal. Therefore, the IHCW treatment sector has a significant positive impact on health and environment. However, as any industry, IHCW treatment sector could also have a negative impact (consumption of energy, generation of wastewaters, operator's exposure to risks, etc.) that should be evaluated and monitored. To the best knowledge of the authors, no indicators systems capable of evaluating sustainability performance have been developed for the health care waste treatment sector that falls under the hazardous solid waste management industry. In fact, it is evident that sustainability is of the essence of the waste treatment activity since environment preservation, public health protection and social integration are the main objectives of this action. However, the choice of the treatment techniques, the level of cost-efficiency and optimization of the process, of the safety and of the effectiveness, as human resources management methods, can change the way this service can impact earth, persons, and economies (GRI 2006) .
Few Lebanese health care institutions treated their IHCRW before disposal until 2003. In response to this critical problem, the NGO "arcenciel", in collaboration with the Faculty of Science of St Joseph University, developed a national network that ensures the appropriate collection and treatment of IHCW in 5 waste management facilities, covering all the country. The treatment technique is the steam sterilization associated with shredding/fragmentation. This network provides the treatment of more than 80% of IHCW in Lebanon and covers 256 health care centers. The network is a self-regulated system ensuring a triple control: The services of "arcenciel", as a treatment operator, are monitored by health care institutions because waste producers are responsible for the waste they generate until final disposal, according to the "polluter pays principle" included in the Lebanese law 444; 2002. "arcenciel" monitors IHCW quantities and reports them to the Ministry of the Environment. As required by the Lebanese decree 13389; 2004, the Ministry of the Environment monitors the whole system and "arcenciel" facilities through environmental impact assessments, audits, and regular reports (Maamari et al., 2015a) . Thus, the main stakeholders involved in the Health Care Waste Management sector in Lebanon include the Ministry of Environment (monitoring entity), the health care centers (IHCW producers and operator's clients), the academic and scientific sector (that contributes in establishing standards and procedures) and the IHCW collection and treatment operators (mainly "arcenciel" for the time being, that implements standards and procedures). Knowing that according to the "polluter pays principle", hospitals should bear the costs of their IHCW management, and should therefore pay the service provider for the treatment of their IHCW, variable pricing (price per kilogram) was adopted in order to provide incentives for the proper segregation and reduction of IHCW, and thus cost saving. In Lebanon, IHCW collection and treatment average fees is 0.64USD/kg, for the service provided by "arcenciel". Considering the weighted mean of 1.14 kg bed-1 day-1, and knowing that there are 15,342 hospitals beds (164 hospitals) in Lebanon, we can estimate that the total IHCW generated in Lebanon is equal to 6,383,806 kg/year (Maamari et al., 2015, b) . Considering a total population in Lebanon of 4,425 million (World Bank, 2012), we can estimate an IHCW generation of 1.42 kg/capita/year (Maamari et al., 2015b) . The IHCW sector in Lebanon employs more than 50 persons. The majority of these persons are low-qualified or in social reinsertion (ex-prisoners, ex-drugs addicts, etc.) (Maamari et al., 2015a) .
After more than many years of research and experience in the field of Infectious Health Care Waste Treatment, different needs were identified in terms of sustainability in this sector, notably in developing countries where sustainable development is often neglected: 1) the need of strategic commitment to enhance efforts and engagement towards sustainability within this sector; 2) the need of increasing environmental performance to ensure that environmental safe technologies and processes are adopted and that the use of not well controlled incineration technologies is avoided, notably to reduce the risk of emissions of dioxins; 3) the need of more social responsibility, to ensure that human resources are working in good conditions, and to ensure that this sector of activity that creates low-qualified jobs, is used as an opportunity for the integration of marginalized persons; 4) the need of enhancing safety performance, since this sector deals with hazardous waste and industrial heat technologies, and to ensure that human resources are properly protected from increased exposure to infectious health care waste and other occupational hazards, and; 5) the need of ensuring that the service provided is economically viable, affordable for beneficiaries and that adopted processes are cost efficient.
Thus, a monitoring system for sustainability should be developed for this sector of activity, taking into consideration the following key aspects: strategic commitment, environmental performance; social responsibility, safety performance, and economical performance.
The objective of this article is to fill in the gap of a monitoring system for HCW treatment sector through proposing to stakeholders involved in the health care waste management industry, a sustainability evaluation system adapted to the needs and situation of this sector in developing countries. This evaluation system, developed by the scientific sector in collaboration with an IHCW treatment operator, would be facilitating the monitoring of sustainability within this sector, and would be very helpful in fostering collaborative links between the main actors which are Government, businesses and scientific communities. Thus, this study foresees intersectoral cooperation between Universities (Saint Joseph University), Waste Treatment organizations (arcenciel), and governmental institution (the Ministry of Environment) that falls into the Triple Helix model, suggested by Etzkowitz, (1997, 2004, 2008) .
Materials and Methods
As a first step, the main problem and scope of action were defined. The addressed problematic was to develop tools for the assessment, the development and the maintenance of the sustainability performance of health care waste treatment sector, in order to mitigate potential negative impacts and to enhance positive ones, while ensuring the durability and viability of this public interest service and its availability for the community. Three dimensions could be taken into consideration into sustainable development: the social dimension (taking into consideration the most vulnerable target groups while conducting an action); the environmental dimension (preserving natural resources); and the economical dimension (bringing autonomy through financial independence).
The second step was the identification and selection of adequate indicators, allowing evaluating the three sustainable development dimensions in the health care waste treatment activity. First, a review was conducted on the main sustainability methodologies and indicators available in the literature. As mentioned in the introduction, the systems considered in this study are proposed by the UN, OECD, European Union, governments, NGOs, the academic and business sectors. Based on a deep review of these methodologies and indicators (reported in the references), the most meaningful, practical, easily measurable and applicable indicators for the Health Care Waste Treatment sector were selected. Afterwards, selected indicators were adapted, simplified and clarified in a way to allow a monitoring of the changes over time, and facilitate the identification of problems and opportunities, and the decision making process. The simplicity of the indicators was a key requirement in order to ease the comprehension and the application of the indicators and promote their utilization. Proposed indicators were regrouped according to the following taxonomy covering the main identified needs described in the introduction, and the different aspects of sustainability: strategic commitment, environmental performance, social responsibility, safety performance, and economical performance. The third step consisted in data collection. Care was taken to ensure information reliability. This work was done by the Faculty of Sciences of Saint Joseph University and "arcenciel", a Lebanese 30 year NGO, recognized of public utility. "arcenciel"'s mission is to participate in the sustainable development of society by supporting fragile groups and integrating marginalized persons. The objective of the organization revolves around sustainable development, by taking into account the persons and groups that are most vulnerable; preserving natural resources and the environment; and ensuring maximum economic and financial autonomy. The association created a national network for health care waste management in 2003, and is operating it until now. This NGO, which works like a social enterprise, is a pioneer in the field of sustainable development in Lebanon, and is the major national actor of the Health Care Waste treatment sector. Therefore, the input and feedback of this NGO can be considered as reliable, and relevant for the objectives of the study. An index of indicators, specific for health care waste treatment industries in developing countries, was developed. A total of 45 quantitative and qualitative indicators, regrouped in 5 main categories, were selected. The categories are the following: strategic commitment (5 indicators), environmental performance (9 indicators); social responsibility (12 indicators), safety performance (12 indicators), and economical performance (7 indicators) i.e. 11.11% for strategic commitment; 20.00% for environmental performance; 26.67% for social responsibility; 26.67% for safety performance; and 15.56% for economical 
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This work was done by the Faculty of Sciences of Saint Joseph University and "arcenciel", a Lebanese 30 year 203 NGO, recognized of public utility. "arcenciel"'s mission is to participate in the sustainable development of society 204 by supporting fragile groups and integrating marginalized persons. performance. These percentages are representative of the relative level of importance of each category for the health care waste treatment activity. Each indicator is rated depending of the level of sustainability: 0 for low sustainability, 1 for medium sustainability, and 2 for high sustainability. For each indicator, description references allow to determinate the level of sustainability of the evaluated activity (tables 1, 2, 3, 4, and 5). The percentage of sustainability of each category of indicator was calculated using the following formula:
In order to reduce the evaluation subjectivity related to qualitative indicators, and since quantitative indicators references values cannot be generalized to all contexts, indicators are linked to a quantitative type of indicator, when applicable. Thus, after conducting a first step of evaluation to define low and medium sustainably areas, areas of efforts could be defined and limited number of Key Performance Indicators (KPI) (business metric used to evaluate factors that are crucial to the success of an organization), focusing on the main areas where progress should be done, could be selected from the 45 indicators proposed. Then, proposed methods of indicators quantification would help in measuring and following progress from one year to another.
Results and discussion
The selected indicators, relevant to the 5 areas of strategic commitment, environmental performance, social responsibility, safety performance, and economical performance are presented in the 5 tables (table 1, table 2, table 3, table 4, table 5 ).
The sustainability evaluation results for the Health Care Waste Treatment Sector in Lebanon showed in the figure 1 illustrate the level of integration of the different aspects of sustainable development in the sector. For instance, the environmental performance and the economic performance are relatively low, whereas the social responsibility performance is relatively high. These results are foreseeable since in Lebanon the main operator of this sector is an NGO, whose mission is to participate in the sustainable development of society by supporting fragile groups and integrating marginalized persons, and since it is a Non-for Profit organization. Nevertheless, these results indicate that more efforts should be made to increase economic independence and capacity of self-financing, and more investment should be done, when possible, to increase environmental performance of the process. Thus, Key Performance Indicators related to these aspects should be selected and efforts should be concentrated on these areas of interventions, in order to enhance sustainability within the sector. In some cases, some negative correlation can occur between indicators or areas of interventions. For instance, even if as reported by Warhurst (2002) , previous studies show a positive correlation between environmental performance and economic performance, the cost of the measures for improving environmental performance (replacement of heavy fuel by light clean fuel for instance) can negatively impact economic indicators. This is notably the case if the cost is not passed to the consumer, or if the measure does not allow reducing costs related to generated pollution. In fact, in developing countries, polluter pays principle, Table 3 Social responsibility evaluation grid * excluding interim staff and short-term hiring ** Turnover was calculated based on the following formula: Dependence on operating subsidies measures the activity dependency on operating subsidies that could be provided by governmental entities for instance. We consider that the sustainability of the action should not depend on these subsidies that could be reduced or withdrawn, notably in developing countries. To measure this dependence, operation subsidies is related to the Gross Operating Profit (GOP) that represents the cash flow generated by the concerned activity. For instance, a dependence on operating subsidies of 50% means that the cash flow would be reduced by 50% in the absence of subsidies. When the indicator is equal or higher than 100%, it means that the operator(s) involved in the sector cannot develop the activity or renew fixed assets in the absence of subventions. Dependence on bank loans measures the share of the cash flow that is dedicated to debt repayment. Lower is this dependence; higher is the sustainability of the action. The general economic dependence gathers the dependence on subsidies and the dependence on bank loans. These two indicators are summed up to have a general ideal of dependence on external funding. Return on equity is a profitability indicator measuring the optimization of the financial and material resources. We consider that if the return on equity is lower than the inflation rate (5% for instance), the viability of the activity is threatened. Thus, the return on equity should be equal or higher than the inflation rate. Capacity of self-financing for fixed asset renewal measures the financial resources needed for fixed assets renewal at short term, related to the capacity of self-financing. This indicator evaluates the capacity of the operator(s) involved in the sector to renew fixed assets autonomously. We consider that starting form a depreciation rate of 50%, fixed assets should be renewed, and that the equivalent value of the depreciation rate compared to the acceptable depreciation rate of 50% should be reinvested in fixed assets renewal. Investment in new development activities or in the improvement of the same activity measures the share of profit reinvested in the development or diversification of activities. In fact, the treatment operator should seek to develop its activities. Thus, we consider that to be sustainable, the operator should invest more than the majority if its profits in activity (quality, technology, capacity) development. Turnover from the largest customer measures the dependence on the largest customer. Lower is this indicator, more the activity is sustainable.
The evolution of the level of sustainability rates (reduction of low sustainably occurrence and increasing of the number of indicators rated as highly sustainable) of each indicator each year allows monitoring positive changes over time. The progress of these results among years allows evaluating the efficiency of the measures adopted. The progression of low and medium sustainability rates towards high sustainability rates over time reflects the speed of progress in terms of strategic commitment, environmental performance, social responsibility, safety performance and economic performance. This speed will depend on the contextual capacity of implementing actions toward sustainability (financial capacities, technical advancement etc.).
Conclusion
Sustainable indicators constitute a tool to be used in promoting mainstream and tangential consideration of sustainable development. The measurement and monitoring of sustainability performance can be considered as a tool to be integrated in the quality loop within management system.
The proposed sustainability system brings to light sustainability parameters to be taken into consideration in the Health Care Waste Treatment sector, and helps in establishing measures and options to be adopted for the improvement of sustainability applied to this sector in a developing country, and to follow the improvement among time. Rating the level of sustainability for each indicator allows identifying priority areas of improvement. Based on his identification, Key Performance Indicators are selected, allowing monitoring the progress through proposed quantification methods. The qualitative nature of some indicators and data, that could constitute a limit to the objectivity of the performance evaluation, is here counterbalanced by the proposed quantification of indicators. The evolution of the level of sustainability rates (reduction of low sustainably rates indicators and increasing of the number of indicators rated as highly sustainable) of each indicator each year allows monitoring positive changes over time in terms of strategic commitment, environmental performance, social responsibility, safety performance and economic performance. The system can be adapted also to the priorities and context, through utilization of weighing factors. The proposed evaluation system will contribute to an improvement in the long run societal resource economy, notably through reduction of environmental degradation costs, the reduction of the healthcare bill, the creation of green jobs, and the development of a green economic sector.
